OW^BHMOT (JP) (12) *£p & $ (B2) 



(ll)^f)F#^ 

^2857930^ 

(24) %M 0 ¥j£10*£ (1998) 12/3 4 0 



(50 inter msnt3& f i 

C 2 2 B 3/04 C 2 2 B 3/00 A 

C 2 5 C 1/20 C 2 5 C 1/20 



0f*^^Scl4(^ 17 JO 



,(21)fflS*^ *WB¥6 -501887 

(86) (22)tBK0 ¥^5^(1993)6^250 



(65)*^#ff 
(43)^0 

(86) S»a«3^ 

(87) g|^ra## 
(87)gIl»^W0 

(31) flBfc*fci£3B#^ 

(32) «fe0 

(33) flBfc*fc£©g| 



$^¥7-508073 
¥££7^(1995) 9 E 7 0 
PCT/AU9 3/0 0 3 11 
WO94/0 0 6 0 6 
¥^6^(1994) 1^6 0 
¥JB£7^(1995)11^150 
PL 3 1 7 2 
1992^6^260 
^Xh7'J7 (AU) 



C73)Wffi§* 999999999 

2067 mh^yH Xi= 
X Xh'J-h 21 
(72)§S$1^ XtfaiWh tf-^— ^r-X 

;vx 2068 *<vy;*;i^^y2f 
(74)^ia #aa± mzm (*3£) 

(58)i«3lEb^iBF(Int.a. ,, , DB«) 
C22B 3/04 
C25C 1/20 



(54) [&m<D&m m®rfr <D&m<n&mjjm 



(57) mw?m>£<D&m] 

ftS(4«« (hop8S«) tiSMitm&m® OopSS^) t 
(ii) mM&&larfM*8frt>W&y'V'lzXtCAti* frr> 



10 



(iv) «»{C*S^r«»?B[^hop»«^61opM«^51 



Sc. 

ic, C(Di£«ia>e> l@^/c«-enJ^_h(D^il^:M«:Sm 

m) t % hci««*>^os»»3&«as*i"c«i«sn, iop 

BMturai:2Sfc:T£*\ *fctt*©l"i#*fT^ ^ 
o. 

1 micmWL0)J5& o 

gttS^n^Xic^^tx-SitWc, Pb, Zn, As. Sb. B 



(2) 9$§*2 8 5 7 9 3 0 

4 

: 

-«friar^^A^i»*LrM^t^tpccig»fS'i*s^ 
; fectO' 

* : 

#^*>~C£>9, i^Pl^^LWcO^^^^X-ir hep 
lffga^F*fi«IOI»*tt. pHM#^ta3.5^CD^ 
- ffi iZnMffi.<D pH^: #j 6 — 6 . 5<Df5ffl <D1ST & fc> ^ 
30 SCcSBWtetffetx. ^ti-eti<DpHi5ffl^l«*/c63:-e- 

fg> Sifi. -^^ik *5ctO'^— i^^n, 
^®»^**W5a««Kl»flP-rSC<!:3&S"C^. J^M^ 
h y ^ A Na, CO, *«ta«»*}fi«:*JlD"r SCt^otpH 

40 

BfTieaS^^Xfi l ^IIW CC ^ $ tl o fcHq 

^^Jix^ccii^'r c <t ccct o nswtc^-r ^Ci 
^iits. ft^3ii-5(D^-rn^i^fa^o7j 
a. 

c££ft*, wsasfefciSfl^PRa^eBts^JS-rs 
so Kfu, $6fciiriais/c«s*a* lo^cto 



(3) 

5 

^ l -6©^fto l ^cfEigcD^rS. 

I/, ^OftS£<D*§^ 10 

©»<0«<D»ffi}S<0i!>«c < i £ <fc 5 CCj£ 20 

te, 1op««jfce>©«B«T*!K hop«i««:iE£3ft* 

&<D4>ft < <h fc—8Ptt«»©«©KH5«*»iS-r -BJ: ^ 
— ? ccst j£ o r ft :b ft £ Mm p -fe ^ # . 

Wc^oTffftfrft^MS^P^*^ 

0] hop61«K:igai3nfc««fiK30S (Aq/Aqa 

+ 6<xwvJ:«3*#^Mfl:«& (E 

h) ic£>9, 

nmffi&& & 7 p -te * (c«9& $ ft 2>fit«5* *c fffiET £ # 
ift^n-fe;UC5£6ft, ^(pJiK^a-fe^^. 



J|$f*2 8 5 7 9 3 0 

6 

-m^«co~^3Cpe>f# 6 ft ttizm/&£i&® *ftmt s 
- &z was l ttmMWt<D-&z ho^mm^mr zxr 

C<D^a-fe^^lSM^^{4M^! (hop^) illft^ 
( 1 ) «»«*hos««^6lop««CcaiO • 

(2) *»«*l«*/t«^n«±0&Wi— ««:iop 
«9 * hopS « Jfc 6 i»s -r £ X -f - v £ * *r u 
*«■ tUELb©^ o >tt»*4*T * C <h i T 

ti, ^oiopH«^^^wccaffl$n/ctt«*«aaL/ 

WlfiiaaccJ:^ft^ifi?B!^R:l¥aE-r*<t* 

■rs*— «<M>ft< ife— »**r«cc»<t^*^ * 

lop»«3&«, ^©5>ft< ifc— SB*«»^Iffittt®iftS 
<fc5ft«»»«« <dc««) «B«*©?SJ»ffl<Dil> 
ft< tfe— ^^c^ettjRUrcpSRiar^^a-bxCc 

m&$titcma±m^2i±%tiz£5rjimi£$mi£ (cp 

iiau, ^L^cp^ig^3iau-C^e>fjia^P*feX^ai 



7 

r aasw a sua* cp^^^m^- $ n , 

Colusa * cc*£^-r a cc +»*r * 

0. iicfc^K «60°CJ:*) JfisO<«70-C 

iit6, «*39 i — i sccfatto^ffi. 

[MIOINItllffi] 

Si^«c*fiir««$"i±SO^W»-c*S 0 Etc, tt 
ft*. 

feafr ic£fr& £ etl?©*asiffitc j: r fflr 5fc £ 



4) ^2 8 5 7 9 3 0 

8 

V- J Xl&zk^Q (Cyprus Metal! u repeal Process 
Corporation) «C{5»S*lfcT J* V # ^^#3*313, 67 

f^^H'tt (Duval Corporation) <D* — Xh^OT 
HWS*ai«»46913/72#^«, ?5&{bffliE5£r&4bJfr— & 

20 f^f-;^ ^^WJl^tt (Dextec Metallurgical P 
tv Ltd) (DTJ y^^ll^rfr^4 f 061 1 552^-C«. ^ 

^#rSSB<Z>«HS«**^U5r ^*t£ (the Cuprex P 
rocess) COt^^U^^t »fb*r3fe 

U. COD^^CCfcl^X, iCHfbttffi (high oxidation P 
otential) fiRJA (horfl^c) fiH-fb^Wi (low Qxida 
tion Fbtential) mm (lopM«) i^r4»ffl^n 

-rsxecttttAsvsti. cn^cD^i^hopfi^eiop^ 
( i ) ffi^*iopsa«c^e>fl«&urswacc«»$-&, 

50 ^(D^^T-^^'cb. 



(5) 

9 

(ii) ««jR*lopai*<p6«»7 p o-fe^(CA3h, 36»o 

(iii) ^ffc^a^^o/t^^am^n-fexohop 

££8tfp6 l«*^:«^ti«JbO*JR 3 &JSCcatBSH*SJ: 

l^r-^^icM s tifc^ o y Bra, - -c* 

sHKJBr tt» & *vfe*> fc£t < com C I >*JjSi* 4> e> T 

fill »-faf>*ff»)ffiU aBR^^»« 



1$W2 8 5 7 9 3 0 

10 

JBIBtt. «JB«^hop»«tcA^/fci*(C«^KM«:af 
<L *Jj:Cfffi«BMbi««fflHJS (RMOTE) &<ST<D 

ft**— fl«d>tt< ifec»< 6^w»fbLrwr.ffltc-r 
neui©*iw«-c*jasti, 

lop««W, fflOit>^< tfe 

*ois»ffl©^^< ch ^> i awttiar Sffltta«« (cp 



(6) 

XL 

U5?lt (WLhCC Cu/Hq/AqT # A £ 

P H3.5£iiulEM<DftlcD 1 o^/t^-ent/JhcD^f 

*>ft£o 30 
ft«&«« (hop£St£) fiM^tS(4«« Oop««) 

cc#u -€-<D^iacci8«s-&. cft*»e>4> 40 

(2) «IRjK« ia*yttt^n«Ji©4feJSi--««:iop 

5c«tauyt«?Bi^i»*"r*x^ » viz 
^WT^^'n-fe^tcfci^r, hop«*SK:et*&3ftft:WK 



15ft 2 8 5 7 9 3 0 

12 

-tttt£*JSGa*«t:fA4-i« J: 5 fca^Sftfc 1 og/c 
tt*ftW-h©S» ( (vessel) tiot «"C, ^8??$ 
cDffi^ <t JgftJrT * J: 5 «c # 3 ft T 1 « S tt * ft « 

- c coss^ €>tt»ecStt 0 r i> SttMK* Stt Aft * 
£ 5 cc^ft^ft3Wja-&3ftfc i ogfc^ftkLbcom&s 

i<DIBtciBf9!5ft^«»?K«0S^SfcWU. COW 

{cfci*rf¥^ftsroiB*fc»«&)ii*«ifers»5Eo^ 
ft, Mtc^^b<«, snBi/cji^sso^oie®** 

#T*«fc5tcfc3ftft:-f >^**tr*. 

icj:o T IeI^T £ <fc 5 tc 3 ft tc—Jj<Di& t Sift tcfi<D 
O-f >**^tt, BtriSS/ct3:§^'r^ft'SJ: j 5Cc^^ 

6ft, cft6^««ffli*. ^a^rifiiWBiciai^^Tv 

ft 3 ft. ffifli«FCc*5tir % S«*fcBWR*scoi/t7 
h£iiL-c{*l63ft, *<D«ftfc*tM>^*>6ffiT 
tf< j:^«casftri^. 

fi^^ft, SJ»^a*^(Dmi«ci«*Ai«^ftJia-h^lS* 
^h^^, -eft-eftOif-f «ffiB«^ia«cJ:o 

IBIttSASIHfi^ jKA S ft. mrie-?- h *s|WB«ffi«c»fiR 



13 

g| 1 1 =@^?t«^nJ^±C0^JII^:3ts:^W:^oT 
il^tilt, C(DlSffi«^J^^M^g (unit) 10 

mm®:. mm^M. *^^jc 

1 'J * 2 50-300^^ A (q/1) CD 

pH3.5t(Jb*:<t, WxOT, ffl©IilJR©«JSE=&-rS» 
8£#J12&£, Cu, Pb, Zn. Fe Co. Ni, As, So. Bi, H 



(7) ^2 8 5 7 9 3 0 

14 

rtt»£tf fc*i*£5cc?Tfc>*i<5 (Tteo^; (i) , 

(5) fccfctf (6) *#JB) . 5c3R©aatfi*^^ ^^23 

8fctil4B36»€>HiRSnS) . MS, SIKWftc. dnM«b^ 

H26. ^2^iil28. *£OW3SftMtt-?«a30«:« > 
50 ^H«rffScfc^5C^-S©-C*-5. Ii*$n^tt, 



(8) 

15 

BStt^ctms. etc. «jtaa«att, ± 

iB<DJfl 1,2,3 8©rt<D 1 fctt**l«_b<Da* W 
tt. aMRB. tt«EM33<t»«EaB34±*»-3»32«: 

at^n^o EiificbuT. pt«. auawttccteor* io 

C©«tt. #*?L»©«38 <Na,SiQ^*^TTgBK: 

««) &mw%m<Dmmm (ep*>> aa«) tctico^ 

b^W^ctti^. 20 
ItMl^t^. Blfcfc^T, i»4a^©&^Be«:ffi 

@!Z®34i^WrS. ffi»^*42-C*J5R$n, CCD^fCD 30 

ap»^«tt«««. «42<D[^@EMk:^£*x. -ec 
«!$g?6w:, »i*««f(OHWK1B«:RStiSJ:^«:tt 

8Eni4A«:4att*^a©*fiR«:«»^U3&u» a 2il/c 

«^n«±©^Nay>^a»®o*ni4A04 i ^??SE'r 

£<h£te, 1 a Jfctt^nfiLbO^ a ^ >«* (haloge 

n complex) (KB r/\U**;* (halex) J ) **JgJ5S£ 50 



«f»2 8 5 7 9 3 0 

16 

KJ: otMSns, («S8EW<c»itSlS*Tiefl!« 
(15) CCthT) . 

(H4#IR) . ffiot, Ro-C<-6«»Kl4R© 
■Mfc«!l*±tf*. «32*6®a««#^*»iaa>6 

hcl«tt®BHtaffie]Kfe. COtiit 
2p 6&tib $ ft * <D#BJBKc^« t«ffl $ tf* £ 05C*» & 

* s c^tt*— a -y * xcKfbr & c & «c cfc o -c . 

H4B, 3 9^CDm^cDA^^mx*;U^-CC>PtT 
Z>mVm>gL<D>?"7yX&>2> a AURHt 280q/l©NaCI«: 
28q/1<DNaBr^:Sn^yc^<D'C, + 900# I > U + UOOOmVCD^I 
&-CBrC12-O>^fifc^L/-C0^ (SmAq/AqC) . tt£H 

ltt. tib(d^: (15) ectto^iBiciro^accjisaa 

ffi^ 2 tt. Br^r L/<O280fl/10>Naa»jK(DMY fc«fl[T?* 

i*'^^Mt^)©^ltC^ a *^3«. 280q 
/l CD NaCl tC 2 8q/lO NaB r i 12q/1 <DCu^ ^r^JJU O 

b<D<DMitWGL%:7sklsX\<>2>« 60OnVi: lOOOmV (Ag/AgC 

i« > iHR*saa«ai-c»2«-/*>j:o *>i.59»©«i 

iUt^t^^ti, tta^^» 

lot, zx^mmmmz. 

±IB(Dcfc 9 fc, 4 o<D«i«*f#Offiii«jS«SSa*a i 
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>&mMm^< f cm±-rz><Di>m$:ot<\ m^xs, he 
mwictevz^isv ?xmft<DMmfcfc (5£ (i4> # 
jh) . m»m&Tjrc<Dmimm<Dfmmsfc i^^zmtt 
^ (12) #jh) . is£&*rmwtt<Dmfa&m (^ 
tasui) <dm^jsoo (Mjta« a ( i ) 

(9) W^^>- ft«tiltfJ££Kio 

«c*jwssr-« ( + 2) tm»6ci«m<cw«flr-- 

» ( + 1 ) ttBM>WC*S. 

^mfctt*s«tfi3tt&ft& (at (8) % (9) te^tf 
do) <DJ:5tc) . IS, ~»$r;k ffilfi^jJ:^';^ 

l u&vmmtc&^x) . atni4Arssio^e>as?) 

# % #«Snytrap««ichi««l9(DitiHCC*^ 

teams nfc*«tc*f it sto^mgiiR^^ t Aasisjiis 

(Wxtt I&) cc*tLrwcsp»wccau$-i±6nri> 
a^K-rao-?**. t£->r. aijccaffls-tfenft:* 

^Sl^{t^*f#ochr8M^l9^^l6n^. dnM^CC^ 
5£ ( 1 ) #180 , cp-Cfc. Iff— fl. ^— ^^.t^T^O 

fcB£-t*6n£&co*iT i&4> u »— «tc r c » < . 
cojt^ccl-c, ^i^e>*ni4B<huraj$mc 



(9) ^2 8 5 7 93 0 

18 

»— *trao«**— »©«ic-r* (^ (n) «H) . 

(H) . (12) *5cfc^ (13) tC^U. Cfl6lJ«^to 
S-or^(l4) cb^-So C<D<fc^«:OTFeOOH (^^ 
tt) ^MLT»^7-^i&^ (-€-L-C*»(C». 
^^^^23-C^glO^^fcH^n^) „ 

20 wa««"c©atn«. s (is) ^#M-r^i^^> 

i±^>tl5» *1 ^-^©«32i42. *Jj:0'Mm^1f52 
«P»@«<0Sfchl4Ri*«Chcl««CCA^. ^ *^ 9 Kit 

smz. EtmrnmsmitMim mz.i*. j£ (17) # 

JfB) % fcJzOfCtlSfcafflSli^ it (18) 

30 #ff^) Ogtti^Wiact. yMx y >?x&i, ^— 
-3TttW*JECcaBUBlftS1*5 (^ (is) #M) o 

S^nr, Etc, -5-0*tc*-5S£«J*afflSi**ft»i 
HK^g^^ ^ c i cc J: o r ^isl JRSSS sotc 1 » -c mux s 

40 ecfctts^RWtcar-aotKSS^e, dn^iiigisccfei^r 
iHtc«c 0 . * crmp^I^otcfeiir^W^J 

Kffi«54<o8iyT.«. @iR«atc^6<ix:«»iRi4Pi« 

«JI*$-t±^CitCj:-or««©Eh«:+600mV (Aq/AqCl) 
50 «T«CfiT$H±Si. ^3&«7C»(0^<!:«Ct>r?6a^6W 



(10) 

IS 

fliia«aaaiE26isM«i»±o. 

tf£Sfirr£MKH2. Pb, Zm As. Sb, Ni. Fa Co 30 

n, fit, H<b^S68-c^fc3n-s*\ **ci«^RS 

SK®34tci£6ft£o tt*0c6. B38CCJ:or»SKiii 40 



#1*2 8 5 7 9 3 0 

20 

«cc, co30q/i©*^B©^:SB»«. K-fb^ftrfur: 
&ttfc8HB £ > * *»aio«:S«-r £ tttbiCmL x 

m 5 * > * «(ssf b«0[in% -miictzmm&mtm 
?n^76o 5?a©gi0M«77r55c»)^n. *^*t/23 

CD*^ ^23«f$^£>^79&C^|df>6n, £»&l4t80TC 

^£:bn, §WHJR«BK82*a6Stir^^»^6* 

iwaisn, «tii<Dan24K:tts. 

»l«©flWtt, «9»K2SA> 2 5B, fecfc^OOrtCD 
Cu/Hg/AflrvJb^/A^HrtLLhtCjBJSSb. WHff 

32, 42*J J: ^cdjs-^ iisja&^ffi-c? I# $ n-s . 
ecru wffi^-TTciRoaoJt^Mor-eoio 

*2©«iffi^OHr^28{*. ASttB2SA. 25B, te<£tf 



(11) 

21 

(DpHte . 3 . &XT<D IsUlfr 6— fia^jCC tepH6& 1*06.5 

rWSSLT***), S (3) o 

«pH#J4 5 T?FeAs0 4 tUr. ®§S«pH&J5 . 5"CZnC 

CD#^«pH5.5^l*L6rBiOCl. PbOfe J^O'Sb* Q, £ L"C 

SCtmS ($6^99.999^0 b^;KD^^K-T 

M 

3K»O3tft»rlX0#^e>nS. lit, NcbSiO 

50 



nWtZ 8 5 7 9 3 0 
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ZCDttfrteV) Jbrt* 0 -C £> £ „ 

RSiuecc D « v x c >6 . 

zfU^^Wm^^-^i^m^i^^M^-V$>K> (IP 

( I ) . CuFeSj + 3Cu fr * 
— 4CiT + Fe > *+2S° 

(2) . Cu^ + Fe^^Cu + + Fe^* 

(3) . Cu f + 3CV— CuClj" 

(4) . Cu^+CT— CuCT 

( 5 ) . CuFeS^ + 3/4Q, + 1/2H, 0 
-*Fg00H+CuS+S° 

(6 ) xus+cucr + sa~ 
->2Cucir + s° 

(7) . CuCL"^ 

CuCV + 2CV + e 
( 8 ) . CuFeS, + 2Cu^ + 

-^CuS+Cu, S+ Fe** 

(9) .PbS+2Cu f ->Cu,S+Pb > + 

( 10) . FeS+ 2Cu" -^Cu^ S+ Fe* 

(11) . 2^+1/202+2^ 



(12) 



^2 8 5 7 9 3 0 



23 



24 



— 2Cu 2 *+H l O 

(12) . Fe J *+2H,0— Fe00H+3H* 

(13) . Fe 2 * + 2Cu* + 3/4Q, + 1/2H* O 
->Fe00H+2Cu** 

(14) . CuFeS, + Cu 2 * + 3/4Q + 
1/2K 0—20/ + FeOOH+ 2S° 

(15) . BrClr + 2Cir 
-»Br + 2Cu**4-2Cr 

(16) . Br- + 2Cr 

— BrCl a - + 2e- 10 

(17) . 3BrC"l a - + 2CuFeS, 
— 2QT + 2Fe» » + 3Bf 

+ 6Cr + 4S° 

(18) . 3BrCl 1 ~ + 2Au° 
~»2Ai 3 * + 3Br-H6Cr 

mm i 

■M»60WMIOR£t ( IfmenctoW&nhWM 20 

2Cu* + PbS— <u, S+ Pb* * ( 9 ) 

2Cu* + FeS— Cu a S+ Fe** ( 10) 

ft»6t©«Htt5+n^A*, 280q/l(DNaCK 28q/1 
<Z)NaBr. *5 JiCfflf- 33<h It 32 .4q/1CD * >$H£:pH2 . 7 



3Cu**+CuFeS l 
— 4Cu + + Fe^+2S° (1) 

*6©WllttiSBI*S*6iT.-5. lOfctf 1 OMBtt (2. 
2kq) 28Ofl/10>NaCL 28q/1CDNaBr\ 71q/l(0^— £3 



(530 




Co 


Pb 


Fe 


0 


32.4 


0 


0 


10 


16.0 


9.2 


0.8 


20 


11.2 


15.2 


5.2 


30 


8.0 


15.6 


6.0 


40 


5.6 


16.4 


7.2 


60 


0.4 


18.4 


8.0 





Cu 


Fe 


Pb 


$1 coins 


30.3 


28.6 


3.6 




35.4 


25.0 


0.4 



30 



40 





*&?&*Hft(G.p.L) 


OH 


Cu+ 


Pb ++ 


Fe 


0 


71.1 


7.0 


0.2 


0.5 


73.8 


5.0 


0.8 


1.0 


76.6 


2.9 


1.4 


2.0 


78.1 


1.8 


1.7 


3.0 


79.7 


0.9 


2.2 



CuFeSj + Cu 1 * + 3/4Q, + 1/2HJ O 

— 2Cu* + FeOOH+ 2S° ( 13 ) 

H*fe#J2CD5SS*5 (l.4kq) ^280q/lCDNaC1. 28q/1(D 

NaBr\ 0.8q/l£r££~^ 1 bT^i?*£M31.1q/l<D oJtgm 

r««clMtUfc. coif, 'r^mb^* -O^^r/ru 
T^£*7y J¥rz^<hJfr— m<Dib&to 



mm 




mm 




Cu ++ 


Fe 


PH 


0 


30.0 


2.8 


0 


2.0 


3 


38.5 


8.7 


1.1 


2.4 


6 


55.9 


14.7 


0 


2.8 


9 


59.7 


19.0 


0 


2.8 



(13) 

25 



mm 


i£?S##T(G.P.L) 




Cu ++ 


Fe 


PH 


12 


62.0 


32.7 


0 


2.8 


15 


62.0 


51.2 


0 


2.0 





Cu 


Fe 




31.5 


24.4 




1.7 


28.4 



tCfett 9 — 83%*P o T 95% & 

aui^oaujj&s <i7) (is) icfc^xvmtT 

{bl7C^{i (ORP) «^J+450 (Aq/AqC1^^^@) "C^> 
£QRP£<Dffl%$:7jkl,Xl>2>. ORPf)*$) + 700nA/ (Aq/ 







WE) 




Cu ++ 


Fe 


Au 

(m) 


PH 


ORP 
(Ag/ 
AgCI) 


0 


62.0 


51.2 


0 


0 


2.0 


400 


2 


62.0 


57.8 


0.2 


0 


1.8 


420 


4 


62.0 


62.0 


1.9 


0 


1.3 


450 


6 


62.0 


62.0 


2.4 


1.5 


0.8 


700 



40 





Cu 


Fe 


Ag 


Au(na) 




1.7 


28.4 


<1 


15.5 




0.36 
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(57) Abstract 

A process for producing one or more metals from a 
mineral feedstock (12) is defined. The mineral is fed to a 
leaching apparatus (10) wherein it is contacted with electrolyte 
(14). The leaching apparatus has zones of decreasing oxida- 
tion potential (17, 18, 19, 20) respectively. A stream of electro- 
lyte (14 A) is removed from zone (20) and is treated to remove 
impurities and unwanted metals in treatment unit (25A), prior 
to metal recovery by electrolysis. The electrolyte after electro- 
lysis is then returned to the leaching unit (10). A second elec- 
trolyte stream (I4B) may be removed from zone (19) for rec- 
overy of additional metals. The electrolyte (14B) is treated to 
remove impurities and any unwanted metals in treatment unit 
(25B), prior to metal recovery by electrolysis. The electrolyte 
after electrolysis is returned to leaching unit (10). The process 
enables the leaching of difficult to leach minerals, including 
gold, and can produce one or more metals of high purity. 
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